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A 28-year-old Indian man, resident in the UK for the last four
years, was admitted to the hospital with high-grade fever of
five-day duration associated with vomiting, headache, dry
cough, generalized body aches, and malaise. He had
returned from a three-week visit to India three weeks
previously. During his stay in India, he lived in urban areas
and visited friends and relatives. He initially had a brief
episode of diarrhea with cramping abdominal pain, which
settled spontaneously. He had not received any travel-
related vaccinations.
Apart from a temperature of 38.9 8C, physical examina-
tion was unremarkable. A full blood count revealed leuko-
penia with a white cell count of 3.1  109/l (normal range
3.8—11.0) and lymphocyte count of 0.6  109/l (normal
range 1.0—4.0), C-reactive protein of 120 mg/l (normalTable 1 Liver function test results for the patient on admis-
sion and at 3, 4, and 10 weeks
Admission Week 3 Week 4 Week 10
ALP, IU/l
(Normal
range
45—120)
96 266 202 133
ALT, IU/l
(Normal
range 10—37)
43 221 800 38
Bilirubin,
mmol/l
(Normal
range 0—17)
13 44 92 23
GGT, IU/l
(Normal
range 0—75)
61 227 87 57
Albumin,
g/l (Normal
range 36—48)
42 32 36 34
ALP, alkaline phosphatase; ALT, alanine transaminase; GGT,
gamma glutamyl transpeptidase.
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of 48 IU/l (normal range 10—37). Repeat thick and thin
blood films were negative for malaria. Stool cultures were
negative. Salmonella enterica serotype Typhi was grown on
blood culture. A diagnosis of typhoid fever was made and
the patient was treated with a course of intravenous cipro-
floxacin. He improved within a week and became afebrile.
He was about to be discharged when he became febrile
again and jaundiced. His liver function tests (LFTs) became
abnormal (Table 1). An initial diagnosis of typhoid hepatitis
was made and he was treated symptomatically. However,
because of his positive travel history to an endemic area, he
was tested for viral hepatitis. Tests for HBsAg and anti-HCV
were negative, while IgM anti-HAV and IgM anti-HEV were
positive (ELISA). A diagnosis of co-infection with acute
hepatitis A and E was made. A week later he was dis-
charged. At the 10-week follow-up, he was asymptomatic
with marked improvement in his LFTs (Table 1). At the
6-month follow-up, hepatitis A IgM (ELISA and VIDAS) was
negative, indicating acute hepatitis A infection on admis-
sion. Also, IgG to both hepatitis A and E were strongly
positive.
Simultaneous infection with two waterborne organisms
(typhoid fever with either hepatitis A or hepatitis E virus)
has previously been reported.1,2 However, to the best of
our knowledge, mixed infection with Salmonella enterica
serotype Typhi, hepatitis A virus (HAV), and hepatitis E virus
(HEV) in the same patient has not been reported in the
literature.
HAV, HEV, and Salmonella are feco-orally transmitted
waterborne infections. India has high incidence of typhoid
fever (>100/100 000 cases per year)3 and is hyperende-
mic for HAV and HEV.4 The incubation period of HAV is
10—50 days (average 28—30 days) and HEV is 2—9 weeks,
while that for enteric fever is 3—60 days (commonly 1—2
weeks). Typhoid hepatitis is seen in 30% of enteric fever
patients.5 However, jaundice is noted in only 8% of the
cases,6 with only mild elevation of liver enzymes in most
cases.7
With increasing rates of travel and immigration, and
changing demographics of the Western population, clinicians
should consider co-infection with multiple waterborne
organisms in a patient who travels back from an endemic
area with fever and hepatic dysfunction.
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doi:10.1016/j.ijid.2008.01.005Figure 1 Brain CT image on the second day of hospitalization,
revealing a high-density area in the right cerebellar hemisphere.Cerebellar hemorrhage as an atypical complica-
tion of meningococcal meningitis
Cerebrovascular phenomena have been well documented in
traditional reviews of bacterial meningitis in children and
adults alike.1—6 However, this is the first documented case of
cerebellar hemorrhage linked to Neisseria meningitidis ser-
ogroup B in a child.
A previously healthy 5-year-old boy presented with a 36-h
history of muscle tenderness, fever, and headache. In the
preceding 3 h, the patient had developed petechiae on his
skin and mucosal surfaces. Upon examination, he presented
neck stiffness, and his Glasgow Coma Scale score was 14. His
vital signs were as follows: axillary temperature 37.5 8C,
pulse 150 bpm, respiration 30 breaths/min, and blood pres-
sure 100/60 mmHg. The preliminary diagnosis was meningo-
coccal meningitis with sepsis. Therefore, we initiated
antibiotic treatment with intravenous ceftriaxone
(100 mg/kg/day for seven days) and dexamethasone
(0.6 mg/kg/day for four days). His white blood cell (WBC)
count was 18.5  109/l and platelet count was
52  109 cells/l. Coagulation studies demonstrated an inter-
national normalized ratio (INR) of 2.0 and an activated partial
thromboplastin time of 60 s. A computed tomography (CT)
scan of the brain was normal, and a lumbar puncture
was performed after transfusion of fresh-frozen plasma
and platelets. The cerebrospinal fluid (CSF) contained
940  106 WBC/l and 269 mg/dl of protein, and the CSF
glucose/blood glucose ratio was 0.10. Gram stain of the
CSF showed Gram-negative diplococci. The results of the
latex agglutination test and counterimmunoelectrophoresis
of the CSF were positive for N. meningitidis serogroup B, as
were those of the CSF culture.
The patient demonstrated clinical and hemostatic
improvement during the first 24 h. However, on the second
day of hospitalization, his level of consciousness deteriorated
rapidly. A second CTscan of the brain revealed a high-density
area in the right cerebellar hemisphere, suggesting cerebel-
lar hemorrhage (Figure 1). The platelet count was82  109 cells/l and coagulation studies demonstrated an
INR of 1.6. Transesophageal echocardiogram and extracranial
carotid Doppler study results were within normal limits. One
week after the hemorrhagic phenomenon, a neurological
examination showed a nearly complete clinical recovery
and a CT scan revealed virtually total absorption of the
hematoma (Figure 2). In a routine follow-up examination,
performed 9 months later, the patient reported no further
problems.
Cerebrovascular accidents are determinants of unfavor-
able outcomes in bacterial meningitis, and they manifest
clinically as focal neurological deficits or as a decrease in
consciousness.2,4,5 The impairment of cerebral vessels during
meningitis has been demonstrated in histopathological
